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VAK 593.4 : 591.3 : 597.442 

3MBPH0HAJlbHbIE CTAAHH PA3BHTHJI 
POLYPODIUM HYDRIFORME (COELENTERATA) 

B OOUHTAX CTEPJIflAM 

E. B. PafiKoea 

no jx CBeTOBbiM MHKpocKonoM HccneAOBaHo 107 3K3. oAHOKJieTOMHbix CTa^HH h 64 3K3. CTa^HH jxpo6j\e- 
hhh noJiHnoAnyM b oouHTax boji>kckoh h aohckoh CTepjiBAH. Bee 3M6pHOHajibHoe pa3BHTne 3Toro 
napa3HTa nponcxoAHT BHyrpH oouhtob oceTpoBbix. Ctbahh pa3BHTHH napa3HTa cooTBeTCTByiOT CTaaHHM 
ooreHe3a xo3HHHa. 3M6pHOHajibHoe pa3BHTHe noJinnoAHyM ajihtch HecKOJibKO jieT h, BepoHTHO, HBJineTCH 
caMbiM AJiHTe-JibHbiM cpeAH KHiiieMHonojiocTHbix. flfiua nojianoAHyM pa3BHBaiOTCH 6e3 oruioAOTBOpeHHH 
BHyTpH nHTaKDmen KJieTKH-TpocJ)aMHHOHa, KOTopan o6oco6jiHeTCH y>Ke bo 2 -m MeftoTHqecKOM AejieHHH 
oouHTa. JXpo6j\em\e noJiHoe, c A/iMTejibHOH CTaaHeft Mopyjibi. TacTpyjiBUHH npowcxoAHT nyTeM Mopy^ib- 
hoh AejiHMHHauHH. Tor/ia >Ke, BepoHTHo, h MeeT MecTO h HHBepcHH 3apoAbimeBbix rmacTOB. B^iacTOMepbi 
H TpO(J)aMHHOH HMeiOT KpyriHbie HApblUJKH H 3KTHBH0 CHHTe3HpyiOT PHK- 3M6pHOHaJIbHOMy pa3BHTHK) 
noJiHnoAHyM cBOHCTBeHHbi qepTbi, npHcymne KJiaccy rHapo3oa. 

3M6pHOHajibHbie ctsahh pa3BHTHH P. hydriforme npnxoAHTCH Ha napa3HTnne- 
CKyK) (|)a3y ero >KH3HeHHoro UHKjia. Ohh 6bijin o6Hapy>KeHbi h3mh BnepBbie b oouHTax 
CTepAHAH (PanKOBa, 1964a, 19646) h 6uah npeACTaBAeHbi oahokaotomhoh AByHAep- 

HOH CTaAHeH H CT3AHHMH Apo6AeHHH. Tor^a HaM yAaJlOCb B OCHOBHOM npOCJieAHTb 
nocjieAOBaiejibHbie H3MeHeHHH Mop(J)OJiorHH o6ohx HAep AByHAepHOH kactkh, ee Ae- 
jieHHe Ha ABe pe3Ko HepaBHbie kactkh h o6pa30BaHHe noAocra BHyTpn 6oAbinoH 
KAeTKH, B KOTOpOH HaHHHaeT Apo6HTbCH M3A3H KAeTKa (PaHKOBa, 1964a). 3th AaH- 
Hbie OCHOBbIBaAHCb Ha HCCJieAOBaHHH 22 3K3. AByHAepHbIX KAeTOK H3 2 CaMOK CTep¬ 
AHAH. JX aHHbie no Apo6AeHHio 6biAH noAyneHbi ot 3 caMOK CTepAHAH, b ooumax koto- 
pbix 6biAa o6Hapy>KeHa CTaAHH MopyAbi (PanKOBa, 19646). 

K HacTonmeMy BpeMeHH Mbi pacnoAaraeM MaTepnaAOM ot 14 caMOK boa>kckoh h 
AOHCKOH CTepAHAH, B HbHX OOUHTaX yAaAOCb HCCAeAOBaTb 107 3K3. OAHOKAeTOHHbIX 
CTaAHH H 64 3K3. CT3AHH Apo6AeHHH. 3tO KOAHHeCTBO n03B0AHeT npoaH3AH3HpOBaTb 
pacnpeAeAeHHe napa3HTOB b oouHTax nocAeAOBaTeAbHbix ctbahh pocTa h BbiHBHTb 
onpeAeAeHHyio 3aBHCHM0CTb CTaAHH pa3BHTHH napa3HTa ot ct3ahh ooreHe3a xo- 
3HHHa. KpOMe toto, HMeiomnncH MaTepnaA 3anoAHneT npo6eA b npe>KHHx AaHHbix 
o xoAe Apo6AeHHH, TaK KaK AaeT B03M0>KH0CTb npocAeAHTb ero c caMoro HanaAa 
BnAOTb AO raCTpyAHUHH MHOrOKAeTOHHOrO 3apOAbILUa. 

B HacTonmeft CTaTbe AaeTCH onncaHne hobwx HaxoAOK, aHaAH3 xoAa Apo6AeHHH 
Polypodium h cpaBHeHHe ero c xoaom Apo6AeHHH Apyrnx KHinenHonoAocTHbix. 

MATEPHAJI W METOAMKA 

MaTepnaAOM aah abhhoh pa6oTbi nocAy>KHAH (J)HKcauHH KyconKOB hhhhhkob ot 
14 caMOK CTepAHAH II, II—III h III CTaAHH 3peA0CTH (no LUKaAe HeAoniHBHHa, 
1928), CACAaHHbix b pa3Hbie roAbi c Man no KOHeu hioah. B ochobhom 3to c6opbi aB- 
Topa Ha BoAre h JXony (tohh PanropoACKan h My>KnnbH, pencbi Ha HaynHOM cyAHe 
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KacnHHPX <<Topne.ua>> ot AcTpaxaHH a o Bojirorpafla h Ha cyjxne BojirorpaflCKoro 
OTAejieHHH UHHOPX no p. J\oh ot r. Kajian a o njioTHHbi T3C. KpoMe Toro, 3 to 
(J)HKC aUHH HHMHHKOB CTepjiHflH, CfleJiaHHbie Ha pbl6onO/rbeMHHKe Uhmjihhckoh T3C 
T. H. OajieeBon) 

KycoqKH hhmhhkob caMOK II CTa.fl.HH 3pejiocTH Opajincb Hayrafl, Tan KaK 3apa- 
>KeHHbie OOUHTbl caMOK 3T0H CTaflHH BHeUJHe He OTJIHMaiOTCH OT 3flOpOBbIX. KyCOMKH 
HHMHHKOB CTepJlH.fl.eH II—III H III CTaflHH 3peJ!OCTH 6paJlHCb paflH KpynHbIX TeMHbIX 
oouhtob, 3apa>KeHHbix jihmhhomhoh CTa,n.HeH napa3HTa; OAHaKO b upyrax, MeHee 
nnrMeHTHpoBaHHbix oouHTax H3 sthx >Ke KyconKOB 6bijin cjiynaHHo o6Hapy>KeHbi n 
6ojiee MOJioji.bie ero CTaflHH. 

MaTepnaji (|)HKCHpoBajiH >khakocthmh ByaHa, Ceppa, HaBaniHHa, 4%-HbiM (f)op- 
MajiHHOM n cnnpTOM c yKcycHOH khcjiotoh (3 : 1), 3ajiHBajiH b napac})HH h npnroTOB- 
J1HJ1H cpe3bl TOJIUJ.HHOH 10 MKM. Cpe3bl OKpaLHHBajIH >KeJie3HbIM reMaTOKCHJIHHOM, 
a3aHOM — no TeHfleHraHHy, reMajiayHOM — no MaHHy, no OejibreHy — 6poM(})eHo- 
jiOBbiM chhhm npn pa3JiHMHbix pH, flejiajin peaKunio PAS Ha nojiHcaxapn.fl.bi 
C KOHTpOJieM aMHJ1330H CJlIOHbl. 

B paOoTe 6biji npHMeHeH TaK>Ke MeTOA aBTopaAHorpacfiHH. KycouKH hhmhhkob ot 
T pex HenojioB03pejibix CTepjiHAeH HHKyOnpoBajincb b cpeue T-199 (pacTBop XeHKca, 
.flHCTHJijiHpoBaHHaH Boua, 6bin hh ajibOyMHH), coji.ep>Kaiii,eH 200 mkKh/mji 3 H-ypn- 
A.HHa c y^ejibHOH skthBHOCT bio 22 Kh/mM. OnKcaunn npoBOAHJiH nepe3 30 mhh, 

2 q h 7 m cnnpTOM c yncycHon khcjiotoh; KyconKH 3ajiHBajin b napaMaT. Cpe3bi 
TOJ1LUHHOH 5 MKM nOKpbIBaJlH 3MyjlbCHeH Ilford K 5 H 3KCnOHHpOBajlH B TeneHHe 

3 He.zi.ejib. Plocjie npoHBJieHHH cpe3bi OKpauiHBajiH reMajiayHOM h npocMaTpnBajiH 
nofl. CBeTOBbIM MHKpOCKOnOM. 3apa>KeHHbIMH OKa3aJlHCb 15 oouhtob. 1 2 

PE3yjlbTATbI 

Ha paHHHx CTaAHHx 3apa>KeHHH oouhtw, co,zi.ep>KaLUHe napa3HTa, k co>KajieHHio, 
HeB03MO>KHO OTJIHMHTb OT 3flOpOBbIX. IT03TOMy HaqajlbHbie CTaflHH pa3BHTHH Poly- 
podium 0Ka3ajincb HefloCTynHbiMH ajih uejieBoro H3yqeHHH, HanpHMep ajih 3JieKTpoH- 
hoh MHKpocKonnn, u,htoxhmhh h t. n. no 3toh >Ke npnqnHe Bee flaHHbie no 3M6pHO- 
HajibHOMy pa3BHTHio Polypodium nojiyqeHbi jinnib 6jiaro.zi.apH npocMOTpy orpoMHoro 
KOJiHnecTBa cpe30B qepe3 hhhhhkh CTepjiHAeH, KyconKH KOTopbix (JiHKcnpoBajiHCb 
Hayrafl.. Ha t3khx cjiyqaHHbix HaxoflKax, cflejiaHHbix nofl CBeTOBbIM MHKpocKonoM, 
h 6a3npyiOTCH HaniH CBefleHHH 06 3M6pnoHajibHbix CTaflnnx 3Toro napa3HTa. H3 npo- 
CMOTpeHHoro Oojibmoro MaTepnajia yflaqHbiMH 0Ka3ajincb cj)HKcauHH ot 14 Henojio- 
B03pejibix caMOK cTepjiHflH, cflejiaHHbie b pa3Hbie roflbi h Mecnubi (c Man no KOHeu. 
HIOJ1H, TaOjl. 1). CTepjiHflH BO II CTaflHH 3peJ10CTH (no LUKaJie HeflOLUHBHHa, 
1928) b OojibuiHHCTBe cjiynaeB HMejin b HHHHHKax pesopOnpyiomnecn (})OJiJiHKyjibi — 
cjieflbi nponieflinero HepecTa; CTapuian reHepaunn hx oouhtob HaxoflHJiacb b cf)a3e 
npeBHTejuioreHe3a. CaMKH II—III CTaflHH, 3apa>KeHHbie oflHOKJieTOMHbiMH CTa- 
flHHMH, CTaflHHMH flpoOjieHHH, H JlHMHHKaMH B OOflHTaX CTapLUeH reHepaflHH HMeJIH 
nepH^epHnecKoe KOJibuo H3 >KejjTOMHbix 3epeH hjih >Ke flOBOjibHo Oojibinoe KOJinne- 
CTBO >KeJlTK3. 


OflHOKJlETOHHblE CTAflHH PA3BHTH# 

Bee 107 3K3. Polypodium npeflCTaBjiniOT co6oh Ha nepBbin B3rjiHfl oflHy 
KjieTKy flnaMeTpoM 15—30 mkm c uHTonjia3Mon, 3anojiHeHHon KpynHbiMH rpaHy- 
jiaMH nojincaxapHflHO-OejiKOBOH npnpoflbi, h c flByMH HflpaMH, pe3K0 HepaBHbiMH 


1 Abtop cep^eMHO 6jiaro,zi,apeH T. H. OajieeBOH 3a jiio6e3Hoe npeAOCTaBJieHHe 3Toro MaTepnajia 
AJIH HCCJieAOBaHHH. 

2 C6op h o6pa6oTKa aBTopaAHorpac()HqecKoro MaTepwajia npoBeAeHbi T. O. KaMeHeBOH, 3a mto 

aBTop Bbipa>KaeT eft HCKpeHmoio 6jiaroA.apHOCTb. 
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T a 6 ji h u a 1 


Haxo>KAeHHe 3 M 6 pHOHajibHbix CTa^HH Polypodium b oouHTax caMOK CTepjiHAH 




CTa^HH 

Oaho- H AByX 

CTa/lHH Apo6jieHHH 

A aTa BbiJioBa 

MecTO BbiJioBa 

3peJ!OCTH 

CTepjlHAH 

KJieTOMHbie 

Polypodium 

KOJIHM eCTBO 

MHCJIO 6jiaCTO- 
MepOB 

22.05.1984 

Bojira, tohh My^HqbH 

II 

1 

9 

6—56 

30.05.1958 

Bojira, BaxHJioBa flojiHHa 

II—III 


2 

8 h 86 

06.06.1984 

Bojira, tohh My>KHMbH 

II 

1 

2 

20, 56 


II 

1 

1 

2 

12.06.1962 

Aoh, Uhmjihhckhh pbiOonoA'beM- 

II—III 

27 

26 

2—576 


HHK 





12.07.1959 

Bojira, Pbi6 h bi h XyTop 

II 

4 

4 

3—6 



(nocjie 






Hepe- 






CTa) 





To >Ke 

Ta >Ke 

10 

2 

9, 16 


» 

» 

14 




» 


6 



13.07.1962 

JX oh, FIonoBKa 

II 

34 



15.07.1959 

Bojira, p. AxTy6a 

II 

(nocjie 

Hepe- 


2 

2, 7 



CTa) 




27.07.1959 

Bojira, PbiOHbiH XyTop 

III 


1 

20 


To >Ke 

II 

6 

14 

2—36 


» 

II 

3 

1 

2 

Bcero 



107 

64 



no BejinqHHe. Oaho hapo — OoAbmoe (AHaMeTpoM ot 9 ao 23 mkm) npxo KpacHTcn 
BCeMH npHMeHHBLUHMHCH MeTOABMH, a BTOpoe — MaJIOe (pa3MepOM OT 2.5 AO 5 mkm) , 
B KOTOpOM y>Ke P33AHHHMO HApblLHKO (pHC. 1 , 8 ; 2, 1 \ CM. BKA.) . 06a HApa HHTCH- 
chbho KpacHTcn no OeAbreHy. 06T>eM OoAbmoro aApa npeBocxoAHT o6T>eM MaAoro 
He MeHee neM b 50 pa3. H3MepeHne coacp A<a hhh JX HK b o6ohx HApax noKa3aAO, hto 
OoAbuioe HApo noAnnAOHAHo h coAep>KHT b 18.5—52 pa3a OoAbine Z1HK, neM MaAoe 
(PanKOBa, 1965). CoAcp>KaHne JX HK b mbaom HApe OKa3aAOCb 6ah3khm k ranAO- 
HAHOMy. 

H 3 o6Hapy>KeHHbix 107 OAHOKAeTOHHbix napa3HTOB mo>kho cocTaBHTb Mopc})o- 
AornnecKHH pnA H3MeHeHHH sthx kactok h yOeAHTbcn b tom, hto HCTHHHan oaho- 
KAeTOHHOCTb BCKOpe nepeXOAHT B CTaAHK) AByX KAeTOK, HaXOAHLUHXCH OAHa BHyTpn 
Apyron. 3th H3MeHeHHH HAep h uHTonAa3Mbi ABynAepHon KAeTKH onHcaHbi hbmh pa- 
Hee (PanKOBa, 1964a). /XaAbHeHuine HCCAeAOBaHHH (PanKOBa, 1973, 1980a) noA- 

HOCTbK) nOATBepAHAH 3TH AaHHbie, H nOSTOMy 3AeCb MbI OrpaHHMHMCH AHLUb KpaT- 
khm onncaHneM h cxeMon nponcxoAmunx HBAeHHH. 3tot pnA HannHaeTcn co CTaAnn 
HCTHHHOH AByHACpHOH KAeTKH (pHC. 1,8; 2,3), KOTAa ABa HeOAHHaKOBbIX no BeAH- 
HHHe HApa Ae>KaT b o6men uHTonAa3Me. H 3 107 H3yneHHbix h3mh 3K3eMnAnpoB 
TaKHx 0Ka3aA0Cb 15. 3aTeM cAeAyiOT KAeTKH, rAe MaAoe HApo 0Kpy>KaeTcn CBeTAbiM 
«Abophkom», a noTOM BOKpyr Hero oOocoOAHeTcn ynacTOK UHTonAa3Mbi, t. e. o6pa- 
3yeTcn MaAeHbKan KAeTKa (pnc. 2, /). OHa Ae>KHT BHyTpn uHTonAa3Mbi B03HHKaio- 
men oAHOBpeMeHHo OoAbmon kactkh (pnc. \, d ; 2, 1 , 2 ). TaKHx 3K3eMnAnpoB Han- 
ACH 21. IlOHTH OAHOBpeMeHHO C 060 C 06 AeHHeM MaAOH KAeTKH OOAbmoe HAPO o6pa- 
3yeT HerAyOoKyio BbieMKy, KyAa HannHaeT norpy>KaTbCH MaAan KAeTKa (pnc. Id, 2, 2 ). 
JXanee OoAbmoe HApo CTaHOBHTcn HameBHAHbiM (pnc. 1, e). B KOHue kohuob yrAy6- 
AeHHe b 6oAbUJOM HApe 3aMbiKaeTcn (pnc. 1 , m) , TaK hto MaAan KAeTKa OKa3biBaeTcn 
b noAOCTH BHyTpn HApa OoAbmon KAeTKH. B xoAe 3Toro npouecca o6T>eM KaK 6oAb- 
moro HApa, TaK n Been OoAbmon kactkh yBeAHHHBaeTcn, hto, no-BHAHMOMy, CBH3aH0 
c noAHnAOHAH3aunen OoAbmoro HApa. JXu aMeTp MaAoro HApa b MeHbmen KAeTKe 3 a 
3TO BpeMH T3K>Ke B03paCTaeT, H B HeM oObIHHO OTHeTAHBO BHAHO HApbllHKO 
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K 


Phc. 1. CxeMa bo3hhkhob0hhr jiByfljiepHbix KJieTOK h npeo6pa30BaHHH AByflAepHOH KJieTKH b aapOAbiw 

h TpocjjaMHHOH (no: PaiiKOBa, 19806). 

a — CBo6ojiHO>KHBymaH ocofib Polypodium c roHa^aMH (toh); 6 — roHaaa-KOKOH, co;iep>Kam.aH 3peJibie AByn^ep- 
Hbie kjictkh (3«— 3HTo^epMa, bk — 3KTo^epMa, Kp — «KpbimeHKa» Co CTpeKatejibHbiMH KancyjiaMH); 8 — He- 
CKOJibKo OAHOKJieTOHHbix ABy n;ie pHbix raiueT BHyTpH roHa^bi npH 6oJibuioM yBeJiune hhh; 2 —k — napa3HTHMecKne 
CTaAHH UHKJia BHyTpH oouhtob oceTpoBbix; e — AByniiepHaH KJiCTKa b UHToTUia3Me oouhtb, d — 2-KJieTOMHaa 
napa3HTHHecKan CTa^HH, e — Majian KJieTKa b yrjiyGjieHHH Hjipa GoJibiuofi kjictkh, ok — njipo GoJlbliloii KJieTKH 
noJiHOCTbio OKpywaeT MaJiyio KJieTKy, 3 — iipo6jieHHe Majiofi KJieTKH BHyTpH 6oJibiuoft, u — Mopyjia (*i) BHyTpH 
noJiocTH 6oJibixioH KJieTKH — TpotJiaMHHOHa (kt) , k — nJiaHyjioo6pa3Han jihhhhkb (/i) BHyTpn noJiOCTH KJieTKH — 

Tpo<|)aMHHOHa. YBeJi.: a—10X, 6 —90X, 780X, s —ok — 520X, 3 — 390X, u— 195X, « — 65X . 

(pHC. 2, /). UHTonjia3Ma 6ojibmofl kjictkh nocTeneHHo oOoramaeTcn riojincaxa- 
pH^HO‘6ejlKOBbIMH BKJHOMeHHHMH ( PAS-n 0 J 10 >KHTejlbHbIMH rpaHyjla MH, OKpaLLJH Baio- 
mwMHCH 6po m cj)e hoji o b bi m chhhm) (pHc. 2, I, 2, 5). HaM BCTpeTMJiocb 32 napa3HTa 
(H3 107) Ha cTa^HH norpyweHHfl Majioft KJieTKH b nojiocTb H^pa OojibiuoH h 39 napa- 
3HTOB — C MajlOH KJieTKOH, nOJIHOCTbK) OKpy>KeHHOH flApOM OoJlbLUOH KJieTKH. 

O6bIHH0 B OOUHTe CO^ep>KHTCH TOJlbKO O^HH Hapa3HT. Ho y OAHOH caMKH 3ape- 
rncTpHpoBa ho 4 oouHTa, me HaxojiHJiHCb no jx Ba napa3HTa OAHOBpeMeHHo, npHHeM 
OHH 6bIJlH Ha OJIHHaKOBOH CTajlHH pa3BHTHHI B TpeX CJiyHaHX 3TO 6bIJlH JlByHJiepHbie 
KJieTKH, a B OJIHOM CTajlHfl «KJieTKa B KJieTKe». H3 ^Byx Bbl>KHBaeT, BepOHTHO, 
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Ta 6 ji h ua 2 

CooTBeTCTBHe CTa^HH 3M6pHOHajibHoro pa3BHTHH napa3HTa CTa/iHBM ooreHe3a CTepJIHAH 


AwaMeTp 3 apa>KeHHoro oouHTa CTepJIHAH (mkm) 


CTa^HH pa3BHTHH napa3HTa 


100—200 

170—300 

300—400 

450—650 Haqajio BHTejiJioreHe3a 


AeyHAepHbie kjictkh 

2—16 6jiacTOMepoB 

16—36 6jiacTOMepoB 

64—578 KjieTOK, racTpyjiHUHB 


TOJibKo oahh napa3HT, TaK KaK Ha 6ojiee no3AHHx CTaAHHx ooreHe3a oceTpoBbix Mbi 
hh pa3y He BCTpeTHJiH 6ojibme OAHoro napa3HTa Ha oouht. 

Bee oouHTbi CTepjiHAH, 3apa>KeHHbie OAHOKJieTOHHbiMH CTaAHHMH Polypodium 
(OT HCTHHHO OAHOKJieTOH HOH AByHAepHOH CTaAHH AO «KJieTKH B KJieTKe» BKJHOHH- 
TejibHo), HaxoA^TCH b KOHue toh (J)a3bi ooreHe3a, KOTopan othochtch k nepnoAy 
Majioro pocTa (Gregoire, 1910; THH36ypr, 1956; Cokojiob, 1966) hjih k nepnoAy 
CHHanTeHHoro nyTH (MeneH, 1939), hjih k reHepaTHBHOH (})a3e (Raven, 1961). 
XpOMOCOMbI OOUHTOB HaXOAHTCH B AHnJIOTeHHOH CTaAHH, KOr^a 6HBaJieHTbI HaHH- 
HaiOT npHHHMaTb bha «JiaMnoBbix LueTOK»: ohh y>Ke npnoOpeTaiOT onymeHHe, 
ho eme xoporno bhahm Ha cpe3ax. KpaeBbie HApbiiiiKH oouhtob 3Aecb name 
npocTbie, a HHor^a THna aM(})HHyKJieoji. ZlnaMeTp Bcex HCCJieAOBaHHbix oouhtob, 
3apa>KeHHbIX «OAHOKJieTOHHblMH» (b LUHpOKOM CMbICJie CJlOBa) CTaAHHMH Polypo¬ 
dium , He npeBbimaeT 200 mkm (Ta6ji. 2). Tanne oouhtw y H3yueHHbix CTepjiHAefi 
bxoaht b cocTaB MJiaAuiefi reHepauHH, t. e. toh nonyjinuHH KjieTOK, KOTopan He 
6yueT HaKanjiHBaTb >KeJiTOK h He co3peeT k 6jiH>KaHmeMy HepecTy. B oahom H3 t3khx 
M eJIKHX OOUHTOB (AHaMeTpOM 100 MKM) H3 CTepJIHAH, KyCOHKH HHHHHKOB KOTOpOH 
HHKyOnpoBaJiHCb b TeueHHe 7 mb cpeAe, coAep^amen 3 H-ypnAHH, 6biJia o6Hapy>KeHa 
AByHAepHan KJieTKa Polypodium. 06a HApa stoh kjictkh (h 6ojibuioe, h Majioe) Ha 
paAHoaBTorpa(})ax 6biJin hht6hchbho noMeneHbi (pnc. 2,3). 

CTAAHH APOBJIEHMfl 

Ct3ahh ApoOjieHHH Polypodium 6bijin o6Hapy>KeHbi b oouHTax 6ojibiuoro pocTa 
OTuacTH y Tex >Ke CTepjiHAefi, rAe 6biJin HaHAeHbi h oAHOKJieTOHHbie ct3ahh, a ot- 
uacTH — y CTepjiHAefi Ha HecKOJibKO 6oJiee no3AHen CTaAHH C03peBaHHH (Ta6ji. 1). 

CaMbie MOJioAbie ct3ahh ApoOjieHHH (ot 2 ao 16 6jiacTOMepoB, pnc. l,a) 
o6Hapy>KeHbi b oouHTax caMOK II CTaAHH 3pejiocTH (AHaMeTpoM 170—300 mkm) 
H B oouHTax caMOK II — III CTaAHH 3peJ10CTH (AHaMeTpoM OT 160 AO 300—340 mkm) . 
3to — oouHTbi, BCTynaioiune hjih TOJibKo hto BCTynHBuiHe b OoJibuion pocT, ho eiue 
HaxoAHLunecH b (f)a3e npeBHTejuioreHe3a (Ta6ji. 2). TpyAHO CKa3aTb, k khkoh reHepa- 
UHH OOUHTOB HX MO>KHO OTHeCTH y CaMOK II CTaAHH 3peJ10CTH, HO y CaMOK II — III CTa¬ 
AHH ohh OeccnopHo othochtch k MJiaAuien reHepauHH, TaK KaK b oouHTax cTapuien 
reHepauHH, y>Ke HaKanjiHBaioiJUHx >kcjitok, y sthx >Ke oco6efi pbi6 o6Hapy>KHBa- 
k)tch 6oJiee no3AHHe ctbahh Apo6jieHHH (64 6jiacTOMepa h 6ojiee) hjih Aa>Ke 
njiaHyjioo6pa3Hbie jihhhhkh. 

CTaAHH ApoOjieHHH, coAep>KaLune ot 16 ao 36 6jiacTOMepoB, o6Hapy>KeHbi 
B OOUHTaX CTepJIHAH II CTaAHH 3peJ10CTH pa3MepOM OT 300 AO 400 MKM. CjieAyiOLUHe 
CTaAHH (cBbime 36 KjieTOK, pnc. 1, u) BCTpeTHJiHCb b AByx CTepjiHAHx ctbahh II — III 
b oouHTax CTapmeft reHepauHH, y>Ke couep>KaLUHx b uHTonjia3Me nepBbie 3epHbmiKH 
>KeJlTK3. rio-BHAHMOMy, 3TH CTaAHH Apo6jieHHH (OT 64 KJieTOK H 60 Jiee) npOTeKaiOT 
OTHocHTejibHO ObicTpo, TaK KaK b 6ojiee KpynHbix oouHTax sthx >Ke caMOK, rAe 
>KejiTKa 6oJibiiie, o6Hapy>KHBaioTCH y>Ke njiaHyjioo6pa3Hbie jihhhhkh (pnc. 1,/c). 

Xoa Apo6jieHHH y Polypodium cjieAyioLUHH. MaJian KJieTKa BHyTpn noJiocTH HApa 
60 JIblH 0 H KJieTKH AeJIHTCH MHTOTHHeCKH (pHC. 2, 4) H AaeT HauaJlO AByM 6jiaCTOMe- 
paM. JX ouepHHe 6jiacTOMepbi HMeiOT AOBOJibHo pbixjibie HApa c KpynHbiM HApbiuiKOM; 
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pa3Mepbi 3 thx KJieTOK b o6meM He MeHbiue, neM pa3Mep Majiofi KAeTKH-poAOHanaAb- 
HHUbi, a HHorAa Aa>Ke h 6oAbine (cp. pnc. 2, 1 h 2, 5). BjiacTOMepbi HMeiOT Kpyrjiyio 
hjih aMe6oHAHyio (})opMy (phc. 2,5). PIoAOCTb, b kotopoh npoHexoAHT Apo6jieHHe, 
orpaHHHeHa hapom 6oAbinoH kactkh, a caMa 6ojibmaH KjieTKa aokht b napa3HTO- 
(J)opHOH BaKyojiH. Bojibman KJieTKa, CTajio 6biTb, HMeeT c})opMy nojioro mapa h 
B binOJIHHeT, nO-BHAHMOMy, nHTaiOmyK) H 33 mHTHyK) c})yHKUHH. 3Ty KAeTKy MbI Ha3bl- 
BaeM Tpocj)aMHHOHOM (PaHKOBa, 1980a, 19806). Ha paHHHX cTaAHnx ApofrjieHHH b ee 
UHTonjia3Me xopomo bhahh OKpyrAbie bkaiomchhh noAHcaxapHAHO-6eAKOBOH npn- 
poAbi (phc. 2, 5). 

ZlpoOnmancH ncxoAHan KAeTKa Polypodium oneHb MaAa (2.5—5 mkm) h AHineHa 
KaKHx-AH6o 3anacHbix nHTaTeAbHbix BemecTB. nosTOMy npouecc apo6achhh hhmcm 
He 3aTpyAHeH. JXpo6j\em\e 3Aecb noAHoe, paBHOMepHoe, xoth HeOoAbman pa3HHua 
b pa3Mepe 6AacTOMepoB h OTMenaeTcn. Y OoAbmoro KOAHnecTBa 3apoAbimeH hhcao 
6a aCTOMepoB (cy ah no noAHbiM cepnnM cpe30B) He cooTBeTCTBOBaAO 2 n (3, 6, 12 KAe- 
tok h t. n.) , mto CBHACTeAbCTByeT o HecHHxpoHHocTH Apo6AeHHH. H 3 Tpex 6AaCTOMe- 
poB oahh HHorAa 6biA KpynHee AByx Apyrnx. 

y>Ke Ha 8-KAeTOHHOH CTaAHH 6AacTOMepbi o6pa3yiOT nAOTHbift arperaT (MopyAy) 
h AHiHb H3peAKa Ae>KaT pbixAO. BAacToueAH He o6pa3yeTcn. KAeTKH TecHo npn- 
>KaTbi Apyr k Apyry, hx c|)opMa CTaHOBHTCH HenpaBHAbHoft, HHorAa aMe6oHAHOH, 
a Ha no3AHnx ctbahhx y nepn^epHHecKHX kactok — BepeTeHOBHAHOH (pnc. 2, 7). 

OoTOMeTpanecKoe H3MepeHne KOAnqecTBa JXHK y Apo6nmerocH 3apoAbima Ha 
CTaAHH 16 KAeTOK (PaHKOBa, 1965) noKa3aAO, hto Ha 3 toh CTaAHH koahmcctbo 
XIHK b 6AacTOMepax 6 ah3ko k ranAOHAHOMy. Tohhoto MOMeHTa h cnoco6a BoccTa- 
HOBAeHHH AHnAOHAHOCTH HaM yCTaHOBHTb He yAaAOCb. 

Ha MHOrOKAeTOMHbIX CTaAHHX 3apOAbILU yAAHHHeTCH, AOCTHraeT BeAHHHHbl 
80 mkm, HecKOAbKO H3TH6aeTCH h Ha cpe3ax HacTO HMeeT HenpaBHAbHyio (J)opMy, 
a HHorAa Ka>KeTcn coctohluhm H3 2—3 rpynn kactok (pnc. 3,/, 5, 5; cm. bka.). 
Ha no3AHHX ct3ahhx apo6achhh Hapy>KHbie KAeTKH 3apoAbima 3nHTeAH3HpyiOTCH, 
TaK hto oh npno6peTaeT TAaAKHe onepTaHHH (pnc. 2, 7; 3, /, 2 ) . BAacTOMepbi hmciot 
HecKOAbKO HeoAHHaKOByio BeAHMHHy; name KpynHbie 6AacTOMepbi pacnoAaraiOTCH 
CHapy>KH, a MeAKHe — BHyTpH. MHT03bI Ha6AK)AaiOTCH o6bIMHO B nepH(J)epHHeCKHX 

KAeTKax (pnc. 3, 2 ). 

Ha CTaAHHX cBbime 150 kactok y 3apoAbimeH o6pa3yioTCH oTAeAbHbie npocBeTbi 
BHyTpH Maccbi KAeTOK (pnc. 3, /, 5, 6 ) . BeponTHO, Ha6AiOAaeMbie KapTHHbi (snHTeAH- 
3auHH Hapy>KHoro caoh kactok, H3MeHeHne hx c{)opMbi ot OKpyrAOH Ha BepeTeHOBHA- 
HyiO, MHT03bI B 3THX KACTK3X, nOHBAeHHe npOCBeTOB BO BHyTpeHHeft MaCCe KAeTOK 3a- 
poAbima) cyTb npH3HaKH racTpyAHUHH, KOTopan npoxoAHT 3Aecb no THny btophhhoh 
(hah MOpyAbHOH) ACAHMHHaUHH. 

npH 3TOM, BepOHTHO, B03HHKaeT H H3BpameHHe 3apOAbimeBbIX nAaCTOB, xapaK- 
TepHoe aah napa3HTHnecKHX CTaAHH Polypodium. K co>KaAeHHio, noA CBeTOBbiM 
MHKpocKonoM He yAaeTcn paccMOTpeTb KaKHX-AH6o cymecTBeHHbix Mopc})OAorHHe- 
CKHX OTAHHHH MOKAy 6AaCTOMepaMH, KpOMe HX HeCKOAbKO pa3HHHI,HXCH pa3MepOB. 
THnHHHbie npH3H3KH 3KTO- H 3HTOACpMbI Polypodium, KOTOpbie eCTb y nAaHyAbl H 
Bcex ocTaAbHbix no3AHHX CTaAHH ero UHKAa (KHCAOMyKonoAHcaxapnAHbie rpaHyAbi 
b 3KTOAepMe h >KryTHKH b 3HT0AepMe), y 6AacTOMepoB eme He Ha6 aioasiotch. 

HHTepecHon HaxoAKOH b aBTopaAHorpa^HnecKOM MaTepnaAe, MeneHHOM in vitro 
3 H-ypHAHHOM, OKa3aAHCb 3apa>KeHHbie hkphhkh, KOTopbie coAcp>KaAH MopyAy (Ha 
CTaAHH OT 8 AO 56 KAeTOK) . 

Ha aBTorpacJ)ax bhaho hHT eHCHBHoe BKAioneHne MeneHoro ypHAHHa b HApo h 
UHT onAa3My TpocJ)aMHHOHa h b 6AacTOMepbi. PIocAe 2-nacoBoro MeneHnn noMeTHAHCb 
TOAbKO HApa 6AacTOMepoB, a nocAe 7-nacoBoro — h HApa, h u,HTonAa3Ma (pnc. 3, 4 ). 

KAeTKa c 6oAbuiHM hapom (Tpoc{)aMHHOH), o6pa3yiomaH noAOCTb, rAe nponcxo- 
Aht Apo6AeHHe, TaK>Ke BHAOH3MeHneTCH. OHa CHAbHo pa3pacTaeTcn, ee HApo nepe- 
CTaeT 6biTb cnAouiHbiM noAbiM mapoM, TaK KaK Ha cpe3ax oho hhotas BbirAHAHT 
KaK OTAeAbHbie c{)parMeHTbi nepepe3aHHoft ceTH (pnc. 3, 5). 3 to hapo noAHnAOHAH- 


206 



3HpyeTCH, ho CTeneHb ero noAHnAOHAHH yAaAocb H3MeHHTb AHiiib Ha paHHHx ct3ahhx 
ApodjieHHH. Ha cTaAHH 16 6jiacTOMepoB oho coAep>KHT y>Ke okoao 400 C JX HK (Pafi- 
KOBa, 1965). U,HTonjia3Ma OojibmoH kactkh, OKpy>KaiomeH apo6hluhhch 3apoAbim, 
HeoAHopoAHa. OHa noApa3AeAneTcn Ha 6ojiee pbixAyio 3HAonAa3My, b KOTopon pa3- 
AHHaiOTCH nOJIHCaxapHAHO-OejIKOBbie BKAIOHeHHH pa3HOH BeAHHHHbl (pwc. 2, 5), 
h Ha Oojiee njiOTHyio 3KToruia3My, b KOTopon HeT BKAtoneHHH. Ha 3aKjnoqHTejibHbix 
CTaAHHx ApoOjieHHH (pwc. 2, 7; 3, /, 3 , 6) UHToruia3Ma Tpo(|)aMHHOHa ynAOTHneTcn; 
TpocJ)a mhhoh nepexo^HT k nHTa hhio >k0jitkom , KOTopbiH Kax pa3 k 3TOMy BpeMeHH 
HaHHHaeT 06pa30BbIBaTbCH B OOUHTe xo3HHHa. 

B napa3HTO({)opHOH nojiocTH BOKpyr Tpocf)aMHHOHa oahh pa3 HaOjnoAajicn njiOT- 
Hbift npeunnHTaT (pnc. 3, /). B HexoTopbix cAynanx, Kax h Ha OAHOKAeTOHHOH 
CTa^HH, napa3HT pacnojiaraeTcn b HenocpeACTBeHHOM coceACTBe c hapom 3apa>KeH- 
Horo oouHTa (pnc. 2, 7; 3, 3 , 6). 


OBCy>KAEHME 

HaKonjieHHbift k HacTomueMy BpeMeHH MaTepnaA no 3M6pnoHaAbHOMy pa3BH- 
thk) Polypodium noATBep>KAaeT c^ejiaHHbie h3mh paHee BbiBOAbi (PaHKOBa, 1964a) 
o MHorojieTHeM uHKjie pa3BHTHH 3Toro napa3HTa h o napa3HTHnecKOM xapaKTepe 
BCeX erO CTaAHH pa3BHTHH BnJIOTb AO BbIMeTbIBaeMbIX ctoaohob c Hapy>KHbIMH 
u;ynajTbuaMH. CjieAOBaTejibHO, b unKJie pa3BHTHH 3Toro >kh bothoto HeT CTaAHH 
CBoOoAHonjiaBaiomeH ahhhhkh, o neM, k co>KajieHHK), HanncaHO b HeKOTopbix 
yneOHHKax no napa3HTOJiornH. 

Ha pnc. 1 AaeTCH cxeMa, noHCHHioman nponcxo>KAeHHe (b OHToreHe3e) ABy- 
HAepHbix oAHOKJieTOHHbix era ah h Polypodium ot ABynAepHbix raMeT, HaxoAHiUHxcn 
y CBo6oAHO>KHBymHx oco6en b hx roHaAax-KOKOHax (Cmoabhhob, PaHKOBa, 1961; 
PaHKOBa, 19806, 1985). 

npocjie>KeHHbie H3MeHeHHH Mopc^oAornn KjieTOK o6ohx HAep ABynAepHOH 
KJieTKH BnjiOTb ao Hanajia ApoOAeHHH (PaHKOBa, 1964), ycraHOBAeHHe ranjiOHA- 
hocth MaAoro HApa raMeTbi b roHaAe cBo 6 oAHO>KHBymero noAHnoAHH, a TaK>Ke 
MaAoro HApa oahokactomhoh napa3HTHnecKOH CTaAHH h 6 AacTOMepoB b HanaAe 
ApoOAeHHH (PaHKOBa, 1965) n03B0AHK)T nOATBepAHTb BbIBOA 06 OTCyTCTBHH OnAO- 
AOTBopeHHH y 3toto >KHBOTHoro (PaHKOBa, 1965). Cnoco 6 otka3akh kokohob, 
HanoAHeHHbix ABynAepHbiMH raMeTaMH, npnMO Ha TeAo ahhhhkh oceTpoBbix 
(CMOAbHHOB, PaHKOBa, 1961) T3K>Ke CBHAeTeAbCTByeT CKOpee O TOM, HTO «HHUa» 
noAHnoAHH He onAOAOTBopniOTCH; b npoTHBHOM CAynae ohh, BepoHTHO, KaK-TO 
paCCeHBaAHCb 6 bl nOOAHHOHKe, HT 06 bI oOAemHTb B03M0>KH0CTb OnAOAOTBOpeHHH. 

AHaAH3 pacnpeAOAeHHH nocAeAOBaTeAbHbix 3M6pnoHaAbHbix ct3ahh pa3BHTHH 
Polypodium cooTBeTCTBeHHo pa3Mepy 3apa>KeHHbix oouhtob crepAHAH (Ta6A. 2) 
noKa3biBaeT, mto h Ha caMbix paHHHx ct3ahhx pa3BHTHe napa3HTa CTporo coot- 
BeTCTByeT pa3BHTHK) OOUHTOB, HX COAep>KaLUHX. TaK, AByHAepHbie KAeTKH xapaK- 
TepHbi aah oouhtob KOHua MaAoro pocTa (AHaMeTpoM 100—200 mkm), Apo6AeHHe 
3apoAbima HanHHaeTcn, Korua oounTbi BCTynaiOT b c})a3y OoAbmoro pocTa (AHaMeTp 
200—400 mkm), a racrpyAHUHH HanHHaeTcn c noHBAeHHeM nnrMeHTa h nepBbix 
3epeH >KeATKa b uHTonAa3Me 3apa>KeHHbix oouhtob (unaMeTpoM okoao 450 mkm). 
no 3anoAHeHHH uHTonAa3Mbi oouHTa >KeATKOM ({)opMHpyeTCH nAaHyAa. 

noCKOAbKy B OOUHTaX pa3HOTO B03paCTa y OAHOH H TOH >Ke C3MKH CTepAHAH 
o6Hapy>KeHbI H OAHOKAeTOHHbie CT3AHH, H CT3AHH ApoOAeHHH, C03AaeTCH BnenaTAe- 
HHe, MTO 3apa>KeHHe pbl6bl npOHCXOAHT OAHOKpaTHO OOAblHHM KOAHneCTBOM HHU 
napa3HTa, BeponTHO, b oneHb moaoaom B03pacTe, KorAa oounTbi eiue pa3BHBaiOTCH 
CHHXpOHHO. 3aTeM OAHH OOUHTbl OCTaHaBAHBaiOTCH B pOCTe, C03AaBan MAaAHIVK) 
reHepauHio — Aeno aah nonoAHeHHH cTapmen reHepauHH oouhtob (HepecTOBoro 
c{)OHAa), h napa3HTbi b hhx To>Ke npnocTaHaBAHBaiOTCH b pa3BHTHH. /Ipyrne oounTbi 
co3AaiOT HepecTOBbiH (|)oha h pa3BHB3K)TCH 6e3 3aAep>KKH ao caMoro HepecTa. 
napa3HTbI B T3KHX OOUHTaX TO>Ke pa3BHB3K)TCH 6e3 33A0p>KKH. 
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3Ta AH(j)({)epeHUHpoBKa oouhtob Ha CTapHiyio h MJiaAiiiyio reHepaunn nponcxo- 
A ht KaK y BnepBbie co3peBaiomHX caMOK (II craAHH 3pejiocTH), Tax h bchkhh pa3 
nocjie HepecTa ( 3 Aecb II CTajtHH 3pejiocTH Ha3biBaeTcn CTa^nen VI—II). B oouHTax, 
HcnbiTbiBaioiunx Tanyio /un^epeHunpoBKy, napa3HT Haxo^HTCH b CTajjHH Mopyjibi. 
riosTOMy BepoHTHO, hto HMeHHO 3Ta CTa^HH 3M6pHoreHe3a Polypodium MO>KeT 
OKa3aTbCH oqeHb jyiHTejibHon. Boo6me 3M6pnoHajibHoe pa3BHTHe Polypodium , 
BepoHTHo, caMoe Me/yieHHoe no cpaBHeHHio co BceMH ocTajibHbiMH KHiiieqHonojio- 
CTHbiMH. Oa3a ot HHua a o jihhhhkh MO>KeT ^jiHTbCH HecKOJibKo JieT, Toma KaK 
y CBo6oAHO>KHBymHx KHuieqHonojiocTHbix BpeMH ApodjieHHH H3MepneTCH nacaMH, 
a pa3BHTne jihhhhkh — 1—2 a hhmh (MeqHHKOB, 1886; Van de Vyver, 1967, 1968). 

Hcxo^Han /tpodfimancH KJieTKa y Polypodium , OTBeqaioman nnuy Apyrnx 
>KHBOTHbix, oqeHb Majia (4—6 mkm), ropa3jto Mejibqe hhu Bcex npoqnx KHineqHO- 
nojiocTHbix (Tardent, 1978) hb4 pa3a Mejibqe nnua Cunina , caMoro MajieHbKoro 
HHua y KHH^apHH (0.024 mm — MeqHHKOB, 1886). 3ia KJieTKa jinmeHa KaKHX-jin6o 
3JieMeHTOB AeHTonjia3Mbi. 3aio OHa HaxojtHTCH BHyTpH Apyroft aMeOoH^HOH kjictkh, 
AnaMeTpoM ot 16 ao 30 mkm, KOTopan HMeeT nojinnjioHAHoe n^po c HecKOJibKHMH 
HApbiniKaMH h u.HTonjia3My, C0Aep>KamyK) nojiHcaxapnjtHO-dejiKOBbie BKJiioqeHHH. 
3Ta KJieTKa, KaK Mbi BHjtejiH, 3 kthbho yqacTByeT b CHHTe3e PHK h, no-BHjjHMOMy, 
CHa6>KaeT hhuo nHTaTejibHbiMH BemecTBaMH. C noMombio 3 toh BcnoMoraTejibHofi 
KJieTKH, Tpocj)HqecKHe (J)y hkuhh kotopoh ocodeHHO HarjiHAHO BbiHBJiniOTCH no3>Ke, 
Kor^a OHa norjiomaeT >KejiTOK oounTa xo3hh Ha (PaftKOBa, 1980a, 19806), hhuo 
nojiHno^HH h Bbij;ep>KHBaeT CTOJib AJiHTeJibHbift nepnoA pa3BHTHH. 

K co>KaJieHHio, tohho He yAajiocb BbincHHTb, Korjja hmchho bocct 3 HaBJiHBaeTCH 
AHnJIOHAHOCTb 6jiaCTOMepOB H K3KHM CnOCoOOM 3TO npOHCXOAHT. Ha OCHOB3HHH 
KOJinqecTBa HApbimeK b OjiacTOMepax Mbi npejinojiaraeM, hto 3tot npouecc, B03- 
MO>KHO, He CHHXpOHeH H, MO>KeT 6bITb, B OORHTaX y pa3HbIX X03HeB OH HAeT CBOHMH 
TeMnaMH, ho Bee >Ke nponcxoAHT rjie-TO Ha paHHnx crraAHHx Apo6jieHHH (okojio 
16 OjiacTOMepoB). 3 to 03HaqaeT, hto ranjionAHoe cocTOHHne y 3apoAbinia ajihtch 
AOBOJ ibHO aojito — Ha npoTH>KeHHH Been cjio>khoh «oAHOKJieToqHOH» ct3ahh njnoc 
b Haqajie Apo6jieHHH, t. e. Mecnubi, ecjin He rojjbi. B TaKOM cjiyqae Mbi, BepoHTHo, 
MO>KeM roBopHTb o HajiHHHH CBoero poAa ranjio(})a3bi b UHKJie pa3BHTHH Polypodium 
h cpaBHHBaTb ero b stom OTHomeHHH c uhkjiom pa3BHTHH MHKcocnopHAHH (YcneH- 
CKan, 1984). 

XapaKTepHoft ocoOeHHOCTbio 3M6pnoreHe3a Polypodium 0Ka3biBaeTCH TaK>Ke 
h oqeHb paHHee noHBJieHne HApbiniKa b KJieTKax 3apoAbima h Tpocj)aMHHOHa, 
aKTHBHoe yqacTHe 3 thx kjictok b CHHTe3e PHK (pnc. 2, 3 \ 3, 4 ). Hajinqne KpynHbix, 
CHHTe3HpyiomHx PHK HApbimeK b 6jiacTOMepax o6biqHO xapaKTepHO ajih mcajighho 
APoOhluhxch hhu (Hay, 1968), b qacTHOCTH jyin hhu 6ecno3BOHoqHbix >KHBOTHbix. 
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EMBRYONIC STAGES OF DEVELOPMENT OF POLYPODIUM HYDRIFORME 
(COELENTERATA) IN OOCYTES OF ACIPENSER RUTHENUS 

E. V. Raikova 

SUMMARY 

In oocytes of the Volga and Don sterlet ( Acipenser ruthenus L.), 107 specimens of unicellular 
stages and 64 specimens of cleavage stages of Polypodium were studied with the light microscope. 
The entire embryonic development of this parasite occurs inside acipenserid oocytes. The stages 
of development of the parasite correspond to stages of the host’s oogenesis. The embryonic develop¬ 
ment of Polypodium lasts several years and is probably the slowest among the coelenterates. 
Polypodium has the smallest eggs as compared with other representatives of the same animal 
phylum. The eggs of Polypodium develop without fertilization inside a nutritive cell, the trophamnion, 
which separates as early as at the II meiotic division of the oocyte. The cleavage is total and includes 
a long-lasting morula stage. Gastrulation occurs by morular delamination. The inversion of the 
germ layers is likely to take place at the same time. The blastomeres and the trophamnion have 
large nucleoli in their nuclei and actively synthesize RNA. The embryonic development of Polypodium 
displays some features typical of the class Hydrozoa. 


2 napa3HTOJiorHfi, Ns 3, 1988 r. 
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Phc. 2. AByaaepHan KjieTKa, 2-KneTO i 4HaH CTajiHH h HaMaJio ApoOJieHHH Polypodium b oouHTax crepjiHAH. 

/—ABya/iepHaa KjieTKa, Majioe ajipo c nacTbio UMTonjia3Mbi (iwajiaa KjieTKa) OKpymeHo CBeTJibi m abophkom, 
X 1440; 2 — Haaajio norpy>KeHMa Majioft kjictkm BHyTpb Oojibmoro hr pa, X 1440; 3 — pa/moaBTorpatp BKjnoneHHa 
3 H-ypaaHHa b 6oJibuioe h Majioe a/ipa m uMTonjia3My jiBy a/iepHoft kjictkh, X720; 4 — nepBoe jiejieHHe iipoOjieHHfl 
( mhto 3 Majioft KJieTKw) , X 1470; 5 — cpe3 Hepe3 ^poOaiuHHca 3apo/ibiLL], BM/iHb] 3 6jiacTOMepa, X 1080; 6 — CTaaHa 
14-KjiexoMHoft MOpyjibi, X720; 7 — CTa/iaa m HoroKjieToa hoh Mopyjiw BHyTpH Tpcx})aMHMOHa y napa3HTa, 
jie>Kamero okojio aapa 3apaa<eHHoro oouwTa, X 320. OKpacKa a3aHOM (1, 2, 4 — 7) h reMajiayHOM (5). 6 — Ojiacro- 
Mepu; 6n — Oojibiaoe a/ipo (Oyaymee a/ipo Tpo4)aMHMOHa); otc — mejiTOK; m — Mopyjia; mk —Majiaa KjieTKa; 
ne — napa3MTO<})opHaa BaKyoJib; t — Tpo(J)aM hmoh ; n — uHTonjia3Ma napa3MTa; no — UMTonjia3Ma oouHTa 
ctepjifliiH; u,t — UHTonjia3Ma Tpo4)aMHHOHa; ho — a/ipo oouHTa ctepjiaiiH; ht — anpo TpotpaMHHOHa. 



Phc. 3. CTaziHH Mopyjibi h HaMa.no racTpyjiHUHH y Polypodium . 

I — MHoroKJieTOMHbitt 3apo,abmi (576 kjictok ), X240; 2 — cpe3 qepe3 m HoroKJieTOMHyio Mopyjiy (cepHHHbifl 
K pHC. 2, 7), BHUHa 3n HTCJIH33 U.H H Hapy>KHOrO CJIOfl KJ16T0K, MHT03 B OAHOH H3 KJieTOK (cTpeJiKa), X1540; 3 — 
o6pa3oBaHHe BHyTpeHHefi (3aHaTOMHott racTpajibHOH) hojiocth b 3apo.nbiuje, X240; 4 — panHOaBTorpacf) 
bkji iom&hhh 3 H-ypHAHHa b dJiacTOMepbi, H/ipo h uHTonjia3My Tpot|)aMHHOHa Ha cTajiHH 56 KJieTOK* X770; 5 — 
TaHreHUHa^bHbift cpe3 BeTBHinerocH Hjipa Tpoc|)a m hhoh3, X240; 6 — CTajiHH racTpyjiHLiHH, HenpaBHJibHan 4>opMa 
3apcmbiLua, o6pa30BaHHe BHyTpeHHefi hojiocth, X240. OxpacKa >Ke;ie3HbiM reMaTOKcnn hhom (/, 6 ), a3aH0M 
(2, 3, 5) , reMajiayHOM (4). 3 — 3apojibiLu; n — npeuHiiHTaT b napa3HTO(|)opHOH BaKyo^iH. 

OdajibHbie 0603HaMeHH«, Kan Ha pwc. 2. 


